Gibberellic acid seed treatment in rice by Dunand, Richard Thomas
Louisiana State University
LSU Digital Commons
LSU Agricultural Experiment Station Reports LSU AgCenter
1993
Gibberellic acid seed treatment in rice
Richard Thomas Dunand
Follow this and additional works at: http://digitalcommons.lsu.edu/agexp
This Article is brought to you for free and open access by the LSU AgCenter at LSU Digital Commons. It has been accepted for inclusion in LSU
Agricultural Experiment Station Reports by an authorized administrator of LSU Digital Commons. For more information, please contact
gcoste1@lsu.edu.
Recommended Citation
Dunand, Richard Thomas, "Gibberellic acid seed treatment in rice" (1993). LSU Agricultural Experiment Station Reports. 510.
http://digitalcommons.lsu.edu/agexp/510
Bulletin No. 842 July 1993 
Gibberellic Acid Seed 
Treatment in Rice 
)',.• 
Richard T. Dunand 
' I 
Lsu 
S£p 101993 
LI 
Table of Contents 
Preface .. ........... ...... .... ..... .... ... .... ........... .......... .................. .. ......... ......... .............. 2 
Introduction ........ ........... ...... ... .... ....... ... ........... ........... ..... ... ........ ............. ......... .... 3 
Varietal Differences .... ........... ...... ...... ..... .... .................................. ....... .. 3 
Environmental Conditions ............. ....................... ....... ........... .... ...... ..... 3 
Cultural Practices ........... ........... ....... .... ......... ...... .......... ... .. .. ........... ..... .. 4 
Gibberellic Acid ........... ....... ...... .... ................ .... ..... .... .... .. ....... ... ......... ... 5 
Materials and Methods .......... ...................... ... .... .... ...... .. ....... ....... .... ........ ..... .. ... .. 6 
Gibberellic Acid Rate Study ......... ........ ........... ........ .......... ... .. ......... .... .. 6 
Planting Depth Study ........ ....... ........................... .... .... ................... .. ...... 6 
Seeding Rate Study .... ..... .................... ..... ......... ........... .. .............. ....... ... 7 
Variety Study ...... ...... .. .. ... ................................... .............. ...... ........... .... 7 
Data and Evaluations ....... .......... ......... .. ... ......... ... ............... .... .. .... ........ . 8 
Results and Discussion ............ ............................................ ................... .... .......... 9 
Gibberellic Acid Rate Study ................. .... ..... ... .... .. .......... ..... ... ............. 9 
Planting Depth Study ............ ................... ................ .... ........ ........ ... ..... 1 I 
Seeding Rate Study ...... ................ ... ...... ... .......... ..... ... .... .............. .... ... . 14 
Variety Study .. .. ...... ....... ....... .. ............ ............. ....... ....... ..... ..... ..... ... .... 16 
Conclusions .. ..... ........ .. .... ......... ........... .... ......... ......... ....................... .. ................ 17 
Acknowledgments ............................ ...... ...... ....... ................... ..... ... .. ... .... .. ......... 18 
Literature Cited ..................................... .. .. ... ..... .......... .. ... ...... ... ... .............. ... .. ... 19 
Preface 
Gibberellic acid (GA3) was the first naturaJly occurring plant growth regulator (PGR) labeled for use on rice in the U.S. (as RELEASE, Abbott Laboratories, North 
Chicago, IL). This new area of PGR u e in rice is due in large part to the research 
that is summarized in this bulletin. Dr. Dunand realized that semidwarf rice was 
responsive to gibberellic acid and conducted many of the fundamental studies 
necessary to demonstrate the feasibility of its use as a seed treatment for rice. These 
studies included experiments on the effect of GA3 on stand establishment using 
different varieties, seeding depths, and seeding rates. 
GA3 is now profoundly influencing rice production in the southern United 
States. This bulletin describes the cultural and varietal problems related to 
emergence that needed to be addressed and provides the step by step approach 
leading to the use of GA3 as a seed treatment. Dr. Dunand 's pioneering work to 
demonstrate the use of GA3 as a tool in U.S. rice production serves as an excellent 
example of how universi ties and industry can work cooperatively to provide safe 
and useful products to the agricultural community. 
Rollie D. Carlson 
Director, Agriculture Research & Development 
Chemical and Agricultural Products Division 
Abbott Laboratories 
Louisiana State University Agricultural Center, H. Rouse Caffey , Chancellor 
Louisiana Agricultural Experiment Station, Kenneth W. Tipton, Vice Chancellor and Director 
The Louisiana Agricultural Experime111 Station provides equal opportunities in programs 
and employment. 
Gibberellic Acid Seed Treatment 
In Rice 
RICHARDT. DUNAND 1 
Introduction 
Varietal Differences 
Seedling vigor is poor in many long-grain rice (Oryza sativa L.) varieties 
grown in the southern U.S. Comparisons consistently rate long-grain 
seedling vigor lower than medium-grain varieties (1). Current studies 
demonstrate poor seedling vigor in a majority of the seven most important 
long-grain varieties recommended to rice growers in Louisiana. As of 1991, 
3 years of university test data for these seven varieties rated four varieties 
poor, two fair, one good, and no variety excellent. 
A particular sub-group oflong-grain varieties, the semidwarfs, developed 
specifically for their ability to resist lodging, exhibit the poorest seedling 
vigor. In a test of seedling vigor, the semidwarf 'Lemont' ranked fifth of 
seven long-grain varieties evaluated by the Emergence Index (2). Improving 
seedling vigor in semidwarf varieties is important due to their position in 
U.S. rice markets. Lemont was the most widely grown variety in the mid-
South states of Arkansas, Louisiana, Mississippi, and Texas in 1989 and 
1990. Semidwarf varieties accounted for more than 40% of the rice acreage 
those years (3,4 ). 
Environmental Conditions 
Adverse environmental conditions during germination and emergence 
impact all varieties. Rainfall in excess of 2 to 3 inches creates water-logged, 
oxygen-poor soil for seed planted below the soil surface. These low oxygen 
levels retard germination and emergence. 
1 Associate Professor, Rice Research Station, Louisiana Agricultural Experiment Station, 
LSU Agricultural Center, Box 1429, Crowley, LA 70527. 
Reference to a trademark or proprietary product does not imply recommendation of a 
product to the exclusion of other products, and no endorsement of particular products by the 
LSU Agricultural Center is implied . o guarantee or warranty of product by Louisiana State 
University is implied or given . 
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Cool temperatures after spring planting slow the metabolic conversion 
of endosperm starch to sugars in the seed. These sugars fuel the genn ination 
and emergence processes, which are slowed by the reduced availabili ty of 
those sugars. 
Loui siana soi ls harden as they dry fo ll owing soaking rains or surface 
irrigation (flushing). This crusting of the silt loam soil s of southwest 
Loui siana and the heavy clay soils of central and northeast Louisiana 
impedes the emergence of seedlings. 
Varieties that exhibit poor seed ling vigor under ideal conditions are 
further disadvantaged by adverse environmental conditions. Poor seedling 
vigor is manifested in production fi e lds by emergence that is slow and 
uneven. Slow emergence increases the chance of exposure to adverse 
environmental conditions and prolongs that exposure when it occurs. Thus, 
varieties that exhibit poor seedling vigor struggle longer and are less li kely 
to overcome oxygen-poor soi l, coot temperatures, and crusted soil. 
Slow emergence also prolongs the period during which the germinating 
seed and seed ling are most susceptible to soilbome diseases, reducing 
seed ling density and producing weak , unhealthy seedlings (5). 
Cultural Practices 
Farmers engage in two cultu ra l practices--shattow planting and repeat 
flushing--in an effort to ass ist the getmination and emergence of varieties 
exh ibiting poor seed ling vigor. The practice of planting shallow (less than 
1 inch below the soil surface) is an attempt to minimize the di stance newly 
germ inated shoots must travel to the so il surface to emerge as a seedling. 
Shallow planting minimizes exposure to oxygen-poor soil , minimizes the 
length of time the newly emerging seedling is dependent upon endogenous 
sugars for fuel, and minimizes the period of susceptibi lity to soilbome 
diseases. However, much less moisture is available in shallow soil than in 
deep soil , and shallow soil moi sture is often inadequate for optimum 
germinat ion. 
In the absence of timely rainfa ll , the farmer provides adequate moisture 
for germination by flu shing. (Flushing is surface irrigation accomplished by 
flooding then draining a fi e ld as qu ick ly as possible.) Flushing, however, 
can cause crusting as the soil dries, requiring subsequent repeated flushing 
to soften the crust until emergence is complete. Flushing often leaves 
standing water in ' pot holes' in field s with uneven surfaces, leaving areas of 
water-logged soil. Rai nfa ll after a flush can water-log an entire fi e ld . Seed 
in pot holes or who le field s of seed can rot. Also, pumping water to flu sh 
a field costs time and money. 
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Poor seedling vigor is manifested not only by slow but also by uneven 
emergence . In varieties that exhibit poor seedling vigor, some seedlings will 
have reached the 3- to 4-leaf stage as others only begin to emerge. This age 
difference continues throughout the growing season. Management decisions 
timed according to crop age, such as postemergence pesticide and fertilizer 
app lication, flooding , and harvest, are made more difficult and/or inefficient 
when crop age varies widely. 
Uneven crop age may reduce milling yields. Optimum milling yields 
occur when grain moisture ranges between 18 and 21 % (6). Grain harvested 
from an uneven crop may have significant portions of underripe (moisture 
too high) or overripe (moisture too low) grain. 
Gibberellic Acid 
Hastening and increasing elongation of newly germinated rice shoots 
decreases the time it takes the shoots to reach the soil surface, decreasing the 
chance and duration of exposure to adverse soil environment. Increasing 
shoot elongation al so increases the depth to which seed can be planted, 
allowing planting to depths where moisture is adequate for germination. 
Flushing for germ ination or to relieve crusting is required le often , if at all. 
Increasing elongation reduces time to final tand, producing a crop of more 
uniform age. In these ways , increasing elongation of newly germinated rice 
shoots improves seedling vigor. 
Elongation in germinating rice planted below the soil surface occurs in 
two structures, the mesocotyl and coleoptile. Their elongation pushes the 
shoot through the soil surface, at which time the seedling is said to have 
emerged. Poor stand establishment in semidwarf varieties has been related 
to short mesocotyl length (7). 
Gibberellic acid has a triking effect on plant growth. Gibberellic acid 
increases elongation in gras es, resulting in longer than normal plant parts 
(8). Mesocotyl and coleoptile elongation have been shown to be increased 
by gibberellic acid (9). Certain semidwarf varietie respond to gibberellic 
acid ( I 0), and gibberellic ac id seed treatment has been hown to double stand 
( I 1 ). 
The importance of improving seedling vigor in long-grain varieties is 
ev ident. Studies were conducted to determine the response of long-grain 
varieties and in particular Lemont, a semidwarf, to seed treatment with 
gibberellic acid. The effect of gibberellic acid on eedling vigor was 
measured as changes in emergence and tand establishment. 
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Materials and Methods 
Experiments were conducted from 1987 through 1990. Standard 
commercial practices were used for dry seedbed preparation. Land was 
di sced in early spring, d.isced again, then roller harrowed as final seedbed 
preparation before planting. 
Plot management followed standard recommended practices for rice 
production (1). Fertilizer, 300 lb/A of 7-2 1-21 NPK with l.2% zinc, was 
applied at planting. Propanil (Stam M4- Rohm and Haas Co., Independence 
Mall West, Philadelphia, PA 19105) at 3 lb/A and thiobencarb (Bolero 
8EC - Valent USA Corp., P.O. Box 8025, Walnut Creek, CA 94596-8025) 
at 2 lb/A were tank mixed and applied at the 2- to 3-leaf stage of rice for 
postemergence weed control. 
Dry seed was drill -seeded into a dry seedbed using a small-plot grain 
drill. Plot size was 3.5 (6 rows on 7-inch row spacings) x 20 ft. 
Seed was treated with RELEASE, a gibberellic acid seed treatment from 
Abbott Laboratories (1401 Sheridan Road, North Chicago, IL 60064) by 
dry-mi xing seed and RELEASE in a jar mill. Seed was treated in 3-lb. lots 
to allow adequate mixing, and all lots were mixed for 5 minutes. 
Gibberellic Acid Rate Study 
The efficacy of gibberellic acid at different rates was studied in 1987, 
1988, and 1989. Lemont seed was treated with gibberellic acid at rates of 
0 (control ), 10, and 100 ppm (mg gibberellic acid/kg seed). Seed was 
planted deep (3 inches) ata seeding rate of 100 lb/A (39 seeds/ft2) . The study 
was designed as a randomized complete block with four replications. 
Seedling density data were collected and, from it, vari0us seedling vigor 
evaluations were made each year. Mesocotyl elongation data were collected 
in 1987 and 1988. Ten seedlings were selected at random from plots and 
mesocoty l length measured at 24 days after planting (OAP). 
Planting Depth Study 
The efficacy of gibberellic acid at different planting depths was studied 
in 1987 and 1990. Lemont seed was treated with gibberellic acid at 0 
(control ) and 10 ppm and was planted at a seeding rate of 100 lb/A. Two 
planting depths were used. Shallow-planting placed seed less than I inch 
below the soil surface. Deep-planting placed seed 3 inches below the soil 
surface and well into moisture adequate for germination and growth during 
emergence. 
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The experimental design was a randomized complete block with four 
replications. Treatments were arranged as a split plot where main plots were 
planting depths and subplots were gibberellic acid concentrations. The 
des ign faci litated independent water management of the main plots, which 
allowed flushing shallow-seeded plots without watering deep-seeded plots. 
Flushing shallow-seeded plots was necessary to initiate germination and 
remedy subsequent soil surface crusting. Shallow-seeded plots were 
initially flushed 1 day after planting and then several times over the next 2-
to 3-week period . Deep-seeded plots were never flushed more than once and 
then only after emergence was complete. Seedling density data was 
collected and seedling vigor evaluated both years. 
Seeding Rate Study 
The efficacy of gibberellic acid at different seeding rates was studied in 
1987 and 1990. Lemont seed was treated with gibberellic acid at 0 (control) 
and IO ppm and was planted deep (3 inches) . Two seeding rates were used, 
50 and 100 lb/A. The experiment was designed as a randomized complete 
block with four replications and a factorial (2x2) arrangement of treatments. 
Both years, seedling density data were collected and seedling vigor evaluations 
were made. 
Variety Study 
In 1990, five long-grain varieties (Cypres , Gulfmont, Lacass ine, Millie, 
and Texmont) were evaluated for response to gibberellic acid seed treatment. 
Cypress, Gulfmont, Lacassine, and Texmont are semidwarfs, while Millie 
is a short stature variety. Each of these varieties is generally similar to 
Lemont although Cypress, Lacassine, and Millie have lightly better seedling 
vigor. Also, Millie has a mature plant height 3 to 4 inches tallerthan Lemont. 
Seed of each variety was treated with gibberellic acid at concentrations of 
0 (control) and 10 ppm. Seed was planted deep (3 inches) at a seeding rate 
of 100 lb/A. 
Seedling density data were collected in 1990 for all five varieties. The 
five varieties were part of a larger study in which individual plots contained 
many varieties and experimental lines. To accommodate thi s larger study 
in the field, each variety/ experimental line was a signed a single specific 
row in a given plot. This precluded data analysis across varieties. Thus, data 
for each variety were analyzed separately. Experimental design was a 
randomized complete block with four replications. 
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Data and Evaluations 
In the variety study, emergence counts were taken 24 OAP only and, for 
each variety , were taken from the center 10 feet of the single row containing 
that variety. No other seed ling vigor evaluations were made. 
In all other studies, · seedling density was monitored over time from 
approximately I to 3 weeks post-planting. Emergence counts were begun 
at the first sign of emergence (coleoptile penetrating the so il surface). Al l 
emergence counts were cumulative. Counts were taken from the center I 0 
feet of the center two rows in each plot. 
Three other indicators of seed ling vigor were evaluated using the 
seed ling density data. "Time to 50% emergence" is the number of days 
between planting and the emergence of half the final number of seedl ings. 
It is determined retroactively once emergence is complete by plotting 
emergence counts versus time (days) and estimating to the nearest day the 
occurrence of 50% emergence. "Time to stand" is the minimum number of 
days between planting and the establishment of an agronomically sati sfactory 
stand. Ten plants/ff is considered the minimum average stand necessary for 
opt imum crop productivity . Time to stand , taken from the same plot of 
counts vs. time, is the number of days from planting to emergence of I 0 
plants/ft2. 
"Emergence index" is calculated using a formula that considers both rate 
of emergence and final stand ( 12). 
t- 1 
Emergence Index = L X"(t-n)/t 
n=O 
where X
11 
= number of emerged seed li ngs on the nth count/number of 
seeds planted 
n = number of count 
= total number of counts 
Using this formula, emergence index can range from 0 (no emergence 
during period of evaluat ion) to I 00 (I 00% emergence at the beginning of 
evaluation period). 
In al l four studies, mean separat ion was accomplished us ing the Duncan ' s 
multiple range test (P=0.05). 
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Table 1.--The effect of environment (year) and concentration of 
gibberellic acid, GA3 (RELEASE), used as a seed treatment on seedling 
emergence of deep-seeded (3 in.) rice (Oryza sativa 'Lemont') over 
time; Rice Research Station, Crowley, LA 
GA3 cone. Days after planting 
Year (ppm) 10 12 15 24 
-------- ------ --- ----- ---(plants/ft2)---- -- ------------- -- -- --
1987 0 2b' 6d 9e 9d 
10 11a 16bc 19bc 19b 
100 10a 14c 16c 16c 
1988 0 02b 02e 3f 8d 
10 02b 1e 12de 18bc 
100 02b 2e 12d 16c 
1989 0 02b 1e 2f 7d 
10 12a 19a 24a 25a 
100 12a 18ab 22ab 20b 
1 Means followed by the same letter in a column are not significantly different at P=0.05 
according to the Duncan's multiple range test. 
2 Statistical analysis was conducted taki ng into consideration the zero variance 
associated with the data. 
Results and Discussion 
Gibberellic Acid Rate Study 
Gibberellic ac id seed treatment significantly increased seedling 
emergence. The amount of increase was influenced by the environment, and 
the results presented in Table 1 show the significant interaction of environment 
and gibbere llic acid seed treatment on emergence in Lemont rice. Due to 
cool, wet weather after planting, emergence in 1988 was del ayed 5 days 
compared with emergence in 1987 and 1989. Even with the 5-day delay, 
without gibberellicacid seed treatment, final tands (24 OAP) were equivalent 
in each year. With gibbere llic acid seed treatment, emergence was increased, 
and the greatest increase occurred in 1989. This is reflected in final stand. 
Final stand in 1989 was increased 3-fold over the control by gi bberellic ac id, 
and in 1987 and 1988, the increase was 2-fold. Environment also had a 
significant effect on gibbere llic acid rate response. Although both the I 0 and 
100 ppm rates of gibberellic acid ignificantly increased seedling emergence 
each year, the I 0 ppm rate produced significantly higher final stands in 1987 
and 1989. 
Seedling vigor evaluati ons using the previously discussed emergence 
data show a significant interaction between environment and gibbere ll ic 
ac id seed treatment on time to 50% emergence, time to stand ( 10 plants/ft2), 
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Table 2.--The effect of environment (year) and concentration of 
gibberellic acid, GA:i (RELEASE), used as a seed treatment on seedlin~ 
vigor evaluations ot deep-seeded (3 in.) rice (~ s.a1iYa 'Lemont'); 
Rice Research Station, Crowley, LA 
Time to 50% Time to Emergence 
GA3 cone. emergence stand' index 
Year (ppm) (days) (days) (r.u .) 
1987 0 12c2 163b 15d 
10 10d 10c 40bc 
100 9d 10c 34c 
1988 0 16a 193a 7e 
10 14b 15b 18d 
100 14b 15b 18d 
1989 0 17a 6e 
10 10d 9c 48a 
100 10d 9c 44ab 
1 Stand = 1 0 plants/ft2. 
2 Means followed by the same letter in a column are not significantly different at P=0.05 
according to the Duncan's multiple range test. 
3 In some or all replications for a treatment, stands never reached 10 plants/ft2, 
precluding calculation of time to stand. Consequently, the data were treated as missing 
data in the statistical analysis. 
and emergence index (Table 2). In general, gibberellic acid reduced time to 
50% emergence and time to stand, and environment significantly influenced 
the degree of reduction. Time to 50% emergence was reduced 3 and 2 days 
in 1987 and 1988, respectively. In 1989, the reduction was 7 days. Similar 
responses but larger reductions were noted in time to stand. In 1987 and 
1988, time to stand was decreased 6 and 4 days, respectively. In 1989, 
without gibberellic acid, adequate stands (I 0 plants/ft2) were not achieved. 
With gibberellic acid, time to stand was 9 OAP. The other seedling vigor 
parameter, emergence index , which favors fast emergence and good stands, 
was increased by gibberellic acid. As with time to 50% emergence and time 
to stand, environment significantly influenced the magnitude of the response 
to gibberellic acid. Emergence index was increased 2- to 3-fold in 1987 and 
1988, and increased 7- to 8-fold in 1989. Although gibberellic acid affected 
all three seedling vigor parameters, the effect was independent of rate of 
gibberellic acid. Thus, gibberellic acid seed treatments at I 0 and 100 ppm 
were equally affected by environment in the degree to which the two rates 
of gibberellic acid either reduced time to 50% emergence and time to stand 
or increased emergence index. 
In the gibberellic acid rate study, mesocotyl elongation was evaluated in 
1987 and 1988. There was a significant interaction between environment 
IO 
1 
l 
Table 3.--The effect of environment (year) and concentration of 
gibberellic acid, GA3 (RELEASE), used as a seed treatment on mesocotyl 
elongation of deep-seeded (3 in.) rice(~~ 'Lemont'); Rice 
Research Station, Crowley, LA 
Mesocotyl 
GA3 cone. length 
Year (ppm) (mm) 
1987 0 28b' 
10 38a 
100 36ab 
1988 0 11 c 
10 17bc 
100 29ab 
' Means followed by the same letter in a column are not significantly different at P=0.05 
according to the Duncan's multiple range test. 
and gibberellic acid seed treatment (Table 3). In 1987, mesocotyl length was 
significantly increased by the 10 ppm rate of gibberellic acid, and in 1989, 
mesocotyl length was significantly increased by the 100 ppm rate. Although 
the 100 ppm rate in 1987 and the 10 ppm rate in 1989 increased mesocotyl 
length, the increases were not significant. 
Planting Depth Study 
Seedling emergence between 10 and 24 OAP was influenced significantly 
by the interaction of planting depth, environment, and seed treatment with 
gibberellic acid (Table 4 ). Due to slow initial emergence in 1987, stand at 
10 OAP was low (.'.5:3 plants/ft2) and unaffected by planting depth or 
gibberellic acid. However, in 1990, gibberellic acid increased initial stand 
(10 OAP) by 25% at the shallow (<l inch) planting depth and 5-fold at the 
deep planting depth (3 inches). The initial stand from deep-seeded rice 
treated with gibberellic acid was not significantly different from the stand 
from shallow-seeded rice, untreated or treated with gibberellic acid. 
After initial emergence, increases in stand in shallow- and deep-seeded 
rice caused by gibberellic acid seed treatment were influenced primarily by 
environment and planting depth (Table 4). Due to significant interactions 
between environment and gibberellic acid, increases in stand by gibberellic 
acid at 12 and 15 OAP were 3-fold greater in 1990 compared with 4-fold 
greater in 1987. Significant interactions between planting depth and 
gibberellic acid on stand occurred at 12, 15, and 24 OAP. At the shallow 
planting depth, gibberellic acid had no significant effect on stand. In 
comparison, at the deep planting depth, gibberellic acid significantly 
I I 
Table 4.--The effect of environment (year), planting depth, and seed 
treatment with gibberellic acid, GA3 (RELEASE), on seedling emergence 
of rice (Oryza sativa 'Lemont') over time; Rice Research Station, 
Crowley, LA 
Planting 
GA3 cone. depth Da~s after glanting 
Year (in.) (ppm) 10 12 15 24 
------- ------- -------------- (plants/ft2) ------------------ --- ----- -
1987 <1 0 3c ' 13 28 28 
10 3c 12 26 26 
3 0 02c 3 9 9 
10 1c 9 14 16 
1990 <1 0 15b 24 28 28 
10 19a 26 30 27 
3 0 3c 7 10 9 
10 16ab 23 24 22 
Year x GA3 concentration 
1987 0 Sc 18b 
10 11c 20b 
1990 0 16b 19b 
10 24a 27a 
Planti ng depth x GA3 concentration 
<1 0 19ab 28a 28a 
10 19a 28a 26a 
3 0 Sc 9c 9c 
10 16b 19b 19b 
1 Means followed by the same letter in a column are not significantly different at P=0.05 
according to the Duncan's multiple range test. 
2 Statistical analysis was conducted taking into consideration the zero variance 
associated with the data. 
increased stand I 0 to 11 plants/ft2. The abi lity of gibbere ll ic ac id to produce 
consistent increases in stand under different environmental conditions and 
at deep pl anting depths is agronomicall y desirable . 
The three seedling vigor evaluations were each influenced diffe rent ly by 
environment , pl anting depth, and g ibbere llic ac id seed treatment (Table 5) . 
Of the three, time to 50% emergence was significantly affected by the 
interaction between environment and pl anting depth (Table 5). Regardless 
of gibbe re ll ic ac id seed treatment , in 1987, time to 50% emergence was the 
same at both planting depths, and in 1990, time to 50% emergence was 
s ignifi cantl y earlier at the shallower planting depth. With g ibbere llic acid 
seed treatment, time to 50% emergence and emergence index were 
significantly influenced by environmental conditions (Table 5), and time to 
50% emergence, emergence index , and time to stand ( 10 plants/ft2) were 
signi ficantly influenced by pl anting depth (Table 5). In 1987, time to 50% 
emergence and emergence index were unaffected by gibberellic ac id. In 
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Table 5.--The effect of environment (year), planting depth, and seed 
treatment with gibberellic acid, GA3 (RELEASE), on seedling vigor 
evaluations of rice (Oryza sativa 'Lemont'); Rice Research Station, 
Crowley, LA 
Planting Time to 50% Emergence Time to 
depth GA3 cone. emergence index stand ' 
Year (in .) (ppm) (days) (r.u.) (days) 
1987 <1 0 12 43 12 
10 12 40 12 
3 0 12 12 19 
10 12 24 13 
1990 <1 0 10 58 10 
10 9 61 8 
3 0 11 17 19 
10 10 52 9 
Year x Planting depth 
1987 <1 12a2 
3 12a 
1990 <1 10c 
3 11b 
Year x GA3 concentration 
1987 0 12a 28c 
10 12a 32bc 
1990 0 11b 37b 
10 10c 56a 
Planting depth x GA3 concentration 
<1 0 11 b 50a 11b 
10 11 b 51a 10b 
3 0 12a 15c 19a 
10 11 b 38b 11b 
1 Stand = 10 plants/112. 
2 Means followed by the same letter in a column are not significantly different at P=0.05 
according to the Duncan's multiple range test. 
contrast, in 1990, favorable environmental conditions allowed gibberellic 
acid to significantly reduce time to 50% emergence and significantly 
improved emergence index. The decrease in time was I day , and the 
increase in emergence index was 50%. 
In both years, the influence of planting depth was cons istent. At the 
sh al low planting depth, gibberel lie acid had no significant effect on seedling 
vigor. In contrast, at the deep planting depth, time to 50% emergence was 
decreased I day , emergence index was more than doubled, and time to stand 
was decreased 8 days. These difference were significant. 
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Table 6.--The effect of environment (year), seed treatment with 
gibberellic acid, GA3 (RELEASE), and seeding rate on seedling 
emergence of deep-seeded (3 in.) rice (Qrm ~ 'Lemont') over 
time; Rice Research Station, Crowley, LA 
Seeding 
GA3 cone. rate Da~s aft!lr Qlanting 
Year (ppm) (lb/A) 10 12 15 24 
--- ------------------------ -- (plants/ft2) ------- ---------------------
1987 0 50 o2c' 2 5 5 
100 02c 3 9 9 
10 50 02c 3 6 8 
100 1c 9 14 16 
1990 0 50 Oc 1 3 2 
100 1c 4 6 6 
10 50 4b 8 10 9 
100 9a 17 19 17 
Seeding rate 
50 6b 
100 12a 
GA3 concentration 
0 6b 
10 12a 
Year x GA3 concentration 
1987 0 3c 7c 
10 6b 10b 
1990 0 2c 4c 
10 13a 14a 
GA3 concentration x Seeding rate 
0 50 2c 4c 
100 4bc 7b 
10 50 Sb Sb 
100 13a 17a 
1 Means followed by the same letter in a column are not significantly different at P=0.05 
according to the Duncan's multiple range test. 
2 Statistical analysis was conducted taking into consideration the zero variance 
associated with the data. 
Seeding Rate Study 
There was a significant interaction between environment, gibberellic 
acid seed treatment, and seeding rate on initial emergence (Table 6). As 
previously noted, initial emergence was late in 1987. The result was 
emergence of no more than 1 plant/ft2 and no effect on emergence by seeding 
rate or gibberellic acid. Initial emergence in 1990 was increased significantly 
by gibberellic acid, and the effect doubled as seeding rate doubled. At the 
low seeding rate, gibberellic acid increased initial stand 4 plants/ft2, and at 
the high seeding rate , the increase was 8 plants/ft2. 
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Following initial emergence, environment and seeding rate, 
independently, significantly interacted with gibberellic acid to affect stand 
(Table 6). At 12 and 15 DAP, there was a greater increase in stand from 
gibberellic acid in 1990 than 1987. In 1990, gibberellic acid increased 
stands an average of lO plants/ft2 at 12 and 15 DAP, respectively. In 1987, 
the increases were no greater than 3 plants/ft2. In addition, increases in stand 
resulting from increasing seeding rate from 50 to 100 lb/A were greater with 
gibberellic acid. Without gibberellic acid, increasing seeding rate increased 
stands 2 and 3 plants/ft2 at 12 and 15 DAP, respectively. With gibberellic 
acid, the increases were 8 and 9 plants/ft2, respectively. At the completion 
of emergence, final stand (24 DAP) was influenced primarily by seeding rate 
and gibberellic acid (Table 6). On average, increasing seeding rate from 50 
to 100 lb/A and treating seed with gibberellic acid each effectively doubled 
final stand. 
Seedling vigor as denoted by 50% emergence was altered by seeding 
rate. By increasing seeding rate from 50 to 100 lb/A, a small but significant 
decrease of 1 day in 50% emergence occurred (Table 7). The effect _of 
gibberellic acid on seedling vigor as denoted by 50% emergence, time to 
stand ( l 0 plants/ft2), and emergence index was influenced by environment 
(Table 7). In 1990, the environmental conditions resulted in gibberellic acid 
having more pronounced effects on 50% emergence, emergence index, and 
time to stand (l 0 plants/ft2) than in 1987. In 1990, time to 50% emergence 
and time to stand were significantly decreased 2 and 3 days, respectively, 
and emergence index was significantly increased 4-fold by gibberellic acid. 
In 1987, gibberellic acid had no significant effect on time to 50% emergence, 
time to stand, and emergence index. Inherent increases in seedling vigor 
caused by raising seeding rate were improved by gibberellic acid (Table 7). 
Without gibberellic acid, at the 50 lb/A seeding rate, time to stand did not 
occur during the 24-day observation period. (Final stand at 24 DAP was less 
than 10 plants/ft2.) In comparison, increasing seeding rate to 100 lb/A 
caused time to stand to occur at 13 DAP. With gibberellic acid, time to stand 
at the 50 lb/A seeding rate was 14 DAP, making the treatment equivalent to 
the 100 lb/A seeding rate without gibberellic acid. Increasing seeding rate 
to 100 lb/A with gibberellic acid decreased time to stand to 11 DAP. This 
was an 3-day improvement compared with the 50 lb/A seeding rate with 
gibberellic acid. A similar improvement in emergence index was noted. 
Increasing seeding rate from 50 to 100 lb/A raised emergence index 7 units. 
With gibberellic acid, the corresponding increase in emergence index was 
17 units. 
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Table 7.--The effect of environment (year), seed treatment with 
gibberellic acid , GA3 (RELEASE), and seeding rate on seedling vigor 
evaluations of deep-seeded (3 in.) rice (Oryza sativa 'Lemont') ; Rice 
Research Station, Crowley, LA 
Seeding Time to 50% Time to Emergence 
GA3 cone. rate emergence stand' index 
Year (ppm) (lb/A) (days) (days) (r.u.) 
1987 0 50 12 __ _ 3 7 
100 12 123 13 
10 50 13 
___ 3 
10 
100 12 12 24 
1990 0 50 13 3 
100 12 143 10 
10 50 11 143 18 
100 10 10 38 
Seeding rate 
50 12a2 
100 11b 
Year x GA3 concentration 
1987 0 12a 123b 10bc 
10 12a 123b 17b 
1990 0 12a 143a 7c 
10 10b 11c 28a 
GA3 concentration x Seeding rate 
0 50 5c 
100 133a 12b 
10 50 143a 14b 
100 11b 31a 
1 Stand = 10 plants/ft2. 
2 Means followed by the same letter in a column are not significantly different at P=0.05 
according to the Duncan's multiple range test. 
3 In some or all replications for a treatment, stands never reached 10 plants/ft2, 
precluding calculation of time to stand. Consequently, the data were treated as missing 
data in the statistical analysis. 
Variety Study 
Of the five varieties tested, all but one had a significant increase in final 
stand due to seed treatment with gibberellic acid (Table 8). Texmont bad the 
largest increase in stand (5-fold). Smaller but stat ist ically sign ificant 
increa e in tand forCypre s, Gu lfmont , and Mil lie ranged between 30 and 
75 %. Stand of Lacassine was increased 40%, but due to a high degree of 
variability, the increase with Lacass ine was not significant. 
16 
Table 8.--Rice (Oryza ~ L.) variety seedling vigor response (stand 
at 24 OAP) to seed treatment with gibberellic acid , GA3 (RELEASE), and 
deep seeding (3 in.) in 1990; Rice Research Station, Crowley, LA 
GA3 cone. (ppm) 
0 
10 
Vari et 
Cypress Gu lfmont Lacassine Millie Texmont 
-------------------------------------(plants/ft2)------------------------------------- --
7b1 
11a 
9b 
16a 
9a 
13a 
14b 
19a 
3b 
16a 
1 Means followed by the same letter in a column are not significantly different at P=0.05 
according to the Duncan's multiple range test. 
Conclusions 
Seed treatment with gibberellic acid as RELEASE can dramatically 
increase emergence, stand, and seedling vigor of deep-seeded semidwarf 
rice drill planted into a well-prepared seedbed under late spring conditions 
in southwest Loui siana. The effect i , in part, through promotion_ of 
elongation of the mesocotyl. In the semidwarf variety Lemont, gibberellic 
ac id can be equally effective in such disparate concentrations as I 0 and I 00 
ppm (mg gibberell ic acid/kg seed). Since the labeled rate of gibberellic ac id 
as a seed treatment is 22 to 44 ppm, there is a afe window for application 
error without dimini shing efficacy. Also, at a seeding rate of 100 lb/A, a 
concentration of 44 ppm gibberellic acid represents 0.07 oz/A. Due to this 
low usage rate and the natural occurrence of gibbere lli c acid , the 
environmental impact of gibberellic acid in rice is negligible. 
In a late spring environment, seeding rate can be reduced and planting 
depth increased by gibberellic acid. Seed treatment wi th gibberellic ac id can 
be eq ui valent to 50 lb seed/A at planting under favorable environmental 
conditions. Under unfavora ble condition , the equivalent could be less than 
50 lb/A. Date of planting, seedbed status, and anticipated env ironmental 
conditions after planting would dictate the amount of reduction in seeding 
rate with seed treated wi th gibberellic acid. Reducing seeding rate could 
more than offset the material and application costs associated with the seed 
treatment. In add ition , gibberellic acid can allow planting as deep as 3 
inches, which will allow planting to depths where moisture is usually 
adequate for germination and growth during emergence. This can reduce 
early season water use assoc iated with flu shing, also economically beneficial. 
Of overa ll major significance i the ability of seed treatment with 
gibbere ll ic ac id to increase rate of emergence and, consequently, promote 
I 7 
quicker establishment of an adequate stand ( 10 plants/ft) in semidwarf long-
grain rice dry planted in late spring. The faster the crop is established, the 
lower the chances are that unfavorable environmental conditions and 
disease will adversely affect germination, emergence, and seedling growth. 
Emergence enhanced by gibberellic acid can promote an earlier and more 
uniform rice crop. The earlier the crop is established, the earlier the crop can 
be harvested, increasing the potential for ratoon production. Uniformity in 
the crop increases the effectiveness of fertilizer and pesticide applications 
and other management practices based on growth stage of the crop. A 
uniformly growing crop can be flooded evenly and is more likely to have 
optimum grain quality due to uniformity of maturity at harvest. 
Grain yield could be increased by gibberellic acid when suboptimal 
stands ( < 10 plants/ft2) are increased to adequate stands ( 10 plants/ft2) by the 
seed treatment. In this case, the yield increase would be due to gibberellic 
acid improving stand. 
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